and Chang, 2016) . Satellite data were assessed using the R packages ncdf4 (Pierce, 2015) , chron (James and Hornik, 2017) , fields (Nychka et al., 2015) , and raster (Hijmans, 2016) .
Delineation of the area of subtropical gyres
Subtropical gyres are vast oligotrophic areas usually in the centre of ocean basins. These areas present very low chlorophyll concentrations at the sea surface due to the limitation of nutrients, as they are remote from any nutrient source and, usually, the pycnocline is deep and strong, slowing the transport of nutrients from depth to the euphotic zone.
As the depth of the nutricline commonly coincides with the depth of the deep chlorophyll maximum (Z DCM ) (Fig. S1) , Z DCM can be used as a proxy for nutrient supply from depth in these areas. b) the depth of the deep chlorophyll maximum (Z DCM ) ≥ 80 metres (Zubkov et al., 2000) ; and c) the temperature at 100 metres depth ≥ 17 o C (Zubkov et al., 2000) .
Considering the relationship between Z DCM and sea-surface chlorophyll (SSChlo) found in our dataset of 12 AMT cruises (Fig. S2) 
Equations to estimate the vertical distribution of light
The following equations were used to estimate the vertical distribution of light in the water column.
The in-situ attenuation coefficient for PAR (K d PAR') was calculated from profiles of downwelling PAR according to equation (S1) from Kirk (2011) :
where E d is the downwelling irradiance, and z is the depth in metres. Then, K d PAR' was used to calculate the in-situ fractional PAR at depth (fPAR(z)′) in equation (S2) from Kirk (2011) :
The equation used to calculate the satellite-derived K d PAR (equation (1) (1) were more similar to in-situ values (Fig. S3) . To calculate the day length (DL), equation (S3) 
where Jday is the Julian day (day of the year) and Lat is the latitude (degrees N). The absolute solar zenith angle at noon θ s was derived from the sun declination (Forsythe et al. 1995) using equations (S4) and ( 
where δ′ is the sun declination (degrees), Jday is the day of the year, and Lat is the latitude (degrees).
Finally, the depth z (in metres) associated with a particular fPAR was calculated using equation (S6) from Kirk (2011):
Choice of a two-component model
In vertical profiles of Prochlorococcus cell abundance, the depth of the deep Prochlorococcus maximum (Z DPM ) is often located a few metres above the depth of the deep chlorophyll maximum (Z DCM ), particularly in subtropical gyre waters (Fig. S7 ). In our model, this deep Prochlorococcus maximum (DPM) is generated not from a peak in abundance of ProI or ProII, but from the sum of these two components. Therefore, Z DPM is typically located at the depth where the ProI and ProII co-occur.
When the DCM is shallower than 60 m, the maximum Prochlorococcus abundance in a profile often occurs at the Z DCM or at the sub-surface chlorophyll maximum because ProII is nearly absent (Fig. S7a-c ).
To test if the deep component ProII is relevant to determine the vertical distribution of
Prochlorococcus cells, curves of observed Prochlorococcus cell abundance versus fPAR were fitted to equation (S7) in each sampling station:
where Pro surf ′ is the abundance of Prochlorococcus cells at the sea surface observed in situ, and is considered to be the maximum cell abundance Prochlorococcus can reach in a profile. In this equation, the deep maximum in the abundance of Prochlorococcus cells is neglected (ProII is absent).
To estimate the total Prochlorococcus abundance at each depth (Pro total (z)) and the abundance of
Prochlorococcus cells integrated at the surface 200 m of the water column (Pro int ) using satellite observables, fPAR(z) was calculated using equation (2), and Pro surf was calculated using equations (3-5). The parameter was taken from the fitted curves of in-situ observations using equation (S7) (Fig. S4a-b) . In these areas, predictions made by the two-component model (r 2 = 0.48) are more accurate (Fig. S4c-d) . For this reason, we opted for the two-component model. 
Global estimates of the abundance of Prochlorococcus cells
The validation of the two-component model in areas outside the Atlantic Ocean was performed using the PANGAEA dataset (Buitenhuis et al., 2012) . Considering the Pacific and Indian Oceans, and the limited number of observations matching satellite data, the performance of the model to estimate the abundance of Prochlorococcus cells integrated in the water column (Pro int 3 ) was poor when using exclusively satellite data (r 2 = 0.14) (Table S1 ). However, when in-situ measurements of the abundance of Prochlorococcus at the sea surface were used to calculate the vertical distribution of cells using this same model, the performance of the model improved drastically (r 2 = 0.75 to Pro int and 0.83 to Pro total ) (Table S1 ).
Therefore, in areas outside the Atlantic Ocean, the model is compromised by the equation to estimate the abundance of cells at the sea surface (Pro surf ), which is empirical and tuned to Atlantic Ocean waters (as it was derived from the AMT dataset). This means it is possible to improve the performance of the model in other ocean basins by tuning the equation to calculate Pro surf to these areas, which requires a robust dataset containing vertical profiles of the abundance of Prochlorococcus cells (for validation), and the temperature at the sea surface and at the depth of 200 metres (used as input to the equation). The two-component model estimates a global Prochlorococcus standing stock of approximately 3.4
× 10 27 cells representing a biomass of 171 Mt of carbon (Table 3) , which is equivalent to 65% of the global phytoplankton carbon standing stock in the mixed layer (Behrenfeld et al., 2015; Kostadinov et al., 2016; Roy et al., 2017) , and higher than the carbon contained in all picophytoplankton in the mixed layer (140 Mt C), as reported by Roy et al. (2017) , highlighting the importance of picophytoplankton below the mixed layer in oligotrophic waters. Most cells are accumulated within the subtropical gyres and at the Equatorial Convergence Zone (Fig. S5a-c) , and reside within the top 200 m of the surface ocean ( Fig. S5; Fig. S7 ), with 43% of the cells accumulated on the top 45 metres of the water column, and 57% between the depths of 45 and 200 m.
A marked seasonal cycle in the global cell stock was observed from 2003 to 2014 (Fig. S6a) , but no significant long-term temporal trend was evident (Figs. S6b) . At the ocean's surface, where the global seasonal signal is strong (Fig. S6c) , a slight decrease in cell abundance was observed from 2003 to 2011, followed by an increase from 2012 to 2014 (Fig. S6d) . These estimates of global Prochlorococcus cell and carbon stocks are 5% lower than that made by Williams and Follows (2011) Additional Tables   Table S1. AMT Cruises used in this study and corresponding dates. 12 , 13 , 17 , 18 , 20 , 22 , 24 4575 14, 15, 16, 19, 21, 23 4147 Pro max 12 , 13 , 17 , 18 , 20 , 22 , 24 4575 14, 15, 16, 19, 21, 23 (1) to (10)).
